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Abstract of JP1 11 91 641 

PROBLEM TO BE SOLVED: To provide a flip-chip 
semiconductor light-emitting element of a structure, wherein 
light on its way from a luminous layer to a p side electrode is 
made to be reflected to the side of a light extracting surface 
with high reflection efficiency for obtaining a high luminous 
efficiency. 

SOLUTION: A semiconductor laminated film, consisting of n- 
type and p-type layers is formed on a transparent sapphire 
substrate 1a and n side and p side electrodes 2 and 3 
respectively are provided on the surface on the same side, 
which faces opposite the substrate 1a of the laminated film. 
The electrode 3 is formed into a laminated material 
consisting of an ohmic layer 3a, which is ohmic connectable 
to p side semiconductor laminated film and consists of a 
metallic material, and a reflecting layer 3b, which is made a 
laminate on this layer 3a, consisting of a silver white-colored 
and high-reflectivity metallic material, such as Al, Ag and Zn. 
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P «««*«JtRLMM*fl3^J*f *JBt» 
?d#£©MlBJ5SlJI©i!b§^-C&-9 T, iufBG aNI 

ft bxmmtg&s-etc&ic. m&vx-^-zffi 

©Att&tc&R L . ttflgy 9 +&K:J: •) HTIB^RItm«r 
t5rie®^Sffi©*ffi«:#Jtt0fiiE-r *¥3K*#&:fc£SH©4? 

4>oTWv)>h SR^^f^K^Rg 3 fttc ■? 
-KSttft. WIMj+ffiSm^CiKj:^, SOB 

[0044] «3jSS 1 1 (CietSOIfeHJtt. 1**9 7IE48 
©^TfcSSg©^/^"^^, B«fB7 'J 9 7*?- 9 7*32 

$ ftfc9 x^-©±KM3R^-©Sfii?r*H# 3 Hi v i> d 
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l$?9< 9 U BulB9X^-©mffi?rmfi5fflm?® 
©am»t}g|£U 9*i4«:J:i5lufB^)l*t*44 
huib^^t © p <ii*^raictt*&ti^ & 

=gg©Ki&:fr8;-C£> «5 . MM* 5-*S*ffll>5CilcJ: 
•3 . SSM:KtlJir*SA g©8tiJEK:fi*git£?S9 C 

otf 4iC«*«tt < . «SM©S5dm*ttlS{Cl-SC £#T 
10 $S£l,»5{fJl**rrs. 

[0 045] tHFJC. *§m<D9m<D&1&<DM s frW$:® 
ffi*#JHLft**6«9ir*. H 1 »*^©^ 1 ©uss 

ot, 1510© (a) 13)11© (b) iilBJH 

(a) ©A-AH^IHCtSttfKEiar**. 
[ 0 0 4 6 ] S 1 © ( a ) RZf ( b ) 0Ctet,>r. %&cM 
■7- 1 «. «5i»tt©2^«c-y-7 t -f 7Sf 1 a ©^ffi^ca 
»©^(*»jgDS^Sf*Jl*n©*^)g»tBRKSffiK:«t 
•9-CfiH^L,/c4)©t:-*-5>„ C©lt^©SBttt'i. /c£x. 
20 {rTfr%MlCGaNJ<yy re 1 b, nSGaNJll 
c. InGaNJSttlld, pSA 1 Ga Nl 1 eRU 
pMGaNJll f t Ltcb<DX$><0, ^V)^f"a^m. 

[0047] niGaNgl c©— 5©=3-^--g|5©± 

nfcip»«: n mmm 2 ^^.s^^c <t -9 1 ^ i> s . 

GaNil f ©±®K}3:. p[|jm@3 *5|5Hf CC^SiS K 

«fc-9-r^iE3iir^.2>„ cn6©nffjjmffi2S 
30 o'pWjms3©±«:«-?-n-e i nv^^a>'^>7 , 4, 5* 

BfSLLX^Z. tctcb. i>zu<>7-4, 5(J. -f-T" 
[ 0 0 4 8 ] 0 2 1 *«*fc¥*8ll%SM 

•77>hgB6atc« > fitmm«as©s i y-ft-ym 
*7z-?7'-?v>\-m*tLxmmLx, cn^awft 

Ag^-X blCj:r>Xl$Mm%.LX\,>2>. ^lt, C© 
S i mX-Yg&KDiMK.. Wi\<D (b) ICmhtc 
5&tm* 1 *±T5<E0fci»*£ l/CEKO-CI,**. 
40 [0049]Mfi 1 l©v^ci;^4, 5 B, 
n-ens i y^*- K3R-f-7©pfflWS7 bRCFnflJ* 

s 7 a tcsmwecaiji 3 &x x # + i^wm 8 tc j: -9 x m 

ih3n. H^©^tc*s(,srit7 r 1 a©±H 
ZJtlRtiiLmtlsX^Z. 

[0050] &.ym* 1 ^©jimj&s* 5 £ # tea . ^zg 

««■«*© I n G a Nffiffii 1 d ##fefc/I£ft 0 . 
%zmxi>9r^tc£*> VZC(OmtmiPh<D%i3^y y Ar 
mm 1 a ©ftfR <3 tb L MS'J&tf P ISJSffi 3 (C [Si A> -5 . -e 

L/T . c © p mmm 3 cci*ia> o^t^ss^j: < ®w 3 # -s 
50 j; 7 tcT ««t I' *i . c © p mm® 3 ©Sffitm £ 0 X 
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A u fc<0"Ctt»a©*(DS8*^/h3 < fc£4t> 

[0 0 5 1 ] CfttcStU pffljflffi3*>6 
(DSS*«i**±tf*fca)K:-ecDt**4*pSGaNJll f 
Ccjgttrr*:a>** a4LTN iKo^/dJS 
b*5 0nm©flW"C»J5EU *©±CCSWJ13 b 4 0 

©Ai$fcttzn*i. 5 umcomm-cmmLx^ho 

CCX\ hB3 a*»<"*"43*tt* pIGa 

NJBteJptur 5 ^^3>^^h4iSteft 10 

©*l»SI*)B3 br**SI«'*aiSR«cLr^*. £ 
3ft. c©S»i3btt, 3CaWaiir«rtt(r»J:5«c-H»tt 

3b#Zn©Hte«, v^^PA>7*4, 5 4<Dig£i£ 
*fi<T4/c#>K:K«JI3 bO±tCAu©14Mt 

4„ 20 

[0 0 5 2] £»J|3 b JciMit«a©*«:»u 

^Wt***^ tt , p fflUS 3 4 n ffiiJH® 2 *s 
[a] — BCCM&LT^SCCrc. 7^U->3>I»J3 

c o *-n>«K£tt o , jsusiBcDaiSK: <t ^ s®Pe8<d y 

F^>W£*4 4l»5^JttW#*4. 
[0 05 3] CtiCCtfU ^Wttt, K8*H3bK:A 
PdXttPtC0^iltSSJ13 
b*»jsatra. Ag&cPd£/cteP t£?g1f4C4CCj: 30 

$lJSft4«, *©S£©»iEffittPd<DJg^3 Ow t%fl 
a. P t 1 0 w t %lgT, C(DS*t/13bCD 

[ 0 0 5 4 ] 0 3 tt*«W©»2 (Z^ail©JI5«KcJ:S* 

-£m+<D^tt<DWtm~C& o T\ (a) 

¥H0, EIEKD (b) ^0 (a) ©B- B80ctftK:<fc 

4«EKKHr*4. 

[0 0 5 5 ] C Ctffll»4Ga N»ft^**»(t«*« 40 

«£*CM8i»*ffi5 2 a *J#o*5fcJR^- 5 0 T?* 
0, ^^v^> big-?- (S i K) 7BC7^ 

©]*liiBBe^#Jitt*4©Ag*^c«Zn* 1 . 5 ju m 

a£*?4Ufc»icJKMJBi O^Mt^or, 

^fct . 1 O p WHS 3 <DgB#CC©#J5*f ■ 3 b 

*«JBflE3tirc»S*s, B 3 0 50 
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9§«ffi5 2a, pffl'JHS5 2b, 70a;0^5M 
Si^>ft- K©n»J*ffiTa©Slffi£f*te5«JI 1 0 

3WPflESti*#. s«Ji4LT:o«ft**}rcr©ttjSW 

HS5 2 a±CC#jaSftfcSP#-C*4. 1 0 

t^ytrnf- so <dp mmmzmumm 2 4 mcmnsx 

[0 0 5 6] i/c, C©*»CCfc<rVC«>KltJBl 04b 

C 04 (a) fc^TJ^KKftHBl Ot 

*SAg^^BOiBCPt, PdifcBNi©>v 

rtcctliiLr < 4?K^4 A g 4©»fcfc*Wf^ W ^u- 

->a>*s«i®jr#s. p t^Pdtcr*as«. 
* (D&mitm b a s v a v u - is 3 > * wmt 4 n 
**j*ofca>r*s. */c, n i icrsastt, 

jfjfijEtcAD. Agv^u-s/ 3 >{cj:4««iH<Dy~ 

[0 0 5 7 ] COUmWkl \ <onmt. H4 (b) Km 

rmmo p ««s©s»i 3btAgtsi>t»*tfe 

[0 0 5 8] C<D£HC^ MWnmS 2a(Dl*CAg 
tt4c4te<fcr>T, ffittJl^e>©*»SS*»l OKio 

#s&?-5 o©»«:ufcfc©*iia«ais-ttriiiR-r4a 

[0 0 5 9] **«4tt4»?JJ«ffi5 2atttt© 

■hrc>4©T. Aff©iS(rS«ie**{cj:^rSM»«fe» 
x4o Ufc^ot, Ag{C«t4»JiafKC!>|q|±^Wrtt 

1 0tt»W«ffi5 2 a©SI3KWtflr< l ^O^mffiS 
i y-f F7<DnWJ«ffi7 a©«H6CfcJBflESh 
4<DT\ *iB«Oj^4AgCCj:4J»^*«fflLTft 
IMt*»crtLhStt4 C4jW*6. 

[0 0 6 0 ] */c. ffiSUl 1 ^MCCf*# 4C4CcJ:o 
t, aw*S5 2a©affi*Mtc»Bt^br*4©r. ^ > 

[0 0 6 1 ]i5 a^$HBO^a»*%^B®SltJI 1 
4o 

[0 0 6 2] E^CfcliT, nai©*>y n>«rt**44Lfc 
^xvn- 1 2KS i #J*~V7<D^Z->*ftil&Ltc 
i><Di$mtUXm»TZ. COix^-12tt. H3 
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-r^iifctC, nffliJRC>*pWCDmS7 a. 7 b©A£- 
&©-C£>£ 0 

[0 063] — nflMO*pffJjomS5 la, 52b 

9*^£/ckJ:;*£ 9 F# 

^5 0©#f*£x*;uO Yls- b±^^T4tf<o -e 

^^-1 2©nfflfJRtfpfllJ©mS7 a. 7 b(D^ 10 
£->Kl^b-t±T, v>f^n/^>^5. 4ZmMZi±tiQ 

s, jr. aessccjcoisttft^stt^x^-i 2±k@ 

S-T&o C©i#£> -*-f JWt^fcWx^— 1 2©n 
ffJS0fpW©*B7 a, 7 bffiJtC^Lrfcti-CfeA 

1 2 ^rmfiS^ 7+«13 (DtpomBJ v 1 4 ©4HC 

gar^, ccDUffiu * 1 3 tc«^ 9 *©/c#©pi 
mmi 3 as^x^- 1 2 £*ti&rr*<afiK:iaiu ■> 

x/n-1 2©affi©n^®7 y+CDBWStUt 20 

cnecD^m^l 3 ainl!7 c &©«(<:*&[ 
SSKtSCiKiot, WB-*9+*l 3©*©-*9 

ctitcjrosrsstacoA&y 9 

*©»£M\ ^ 9*ffi*<DAff>r*>#'j7X^-- 1 2© 
nII7 cCC^Tf £nfflm®7 a. 7^a;0^ 
5. IfefclR^S 0©pflPJSffi5 2 bR£«89J«fii5 2 a 
©*ffi*ct!Ttfttt»3ft> B3CC7nOfcJ:5K:Ag©JE» 
ill 0jW&«S*i&. 
[0 06 5]^©^ 1 2%aK0ULT+»ijfe 

#-fU-K:J:9#.<f^>^U CtlK^^t 30 
0©£H*&5 2 a As ©K» 
HI 0 4«J«Ufc«j6*^50iS i F 7 <fcfc 

[0 06 6] 14(a) ^l/c«gll 1 *« 

w*«©»^rtt, a ? ©s*m i o *jBjaufcaic, 
jm©«m 9 ©*©«sn§ i i ffl©£jpM 9 

KffiKu H*©»ffiK<fcoT«fflBl lttB^^t 
ifC<fc«9tMttitfJ:^. £/c v 04 (b) &t*vr<£ 
5K«R©p«««3*feo»*SR^-i«:te^rfe, p 

H&M 9 *t§©*©«SK 1 1 /B©:£1M 9 
«U Bia<D»ffitt:j:-9r«BI«l 1 9 

[0 067 ] i6»S i #4*- F 7 *«»*•*&*© 

$x/v- 1 zttcmf&ztitcnmmmi atpis&mm7 b 
©^^->Ro i nss7 c t<Dmmm&*7rs'?m-c$> 

[ 0 0 6 8 ] me ( a ) CCtjVT J: y 9 *JKJ5SH» 
n ffiJSffi 7ai W«t©/< > :/ 5 £ §&m* 5 0 © p {ffi 
«S5 2biai8«S5 2a-C*4©^ ilSilt 50 
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BllOnSi7ct»fe< t n«««7a*«f*U 
IK iCO©«, IIOn«i7 c iSIOnffllfi? 
a i©Pa^»#(4ffia^/c5»*-A©JStaR^m5ET 
£©r, 39li«S5 2 atcy <T*/cft 
tc«nffJjmS7 aicy 9*©|£«ffi«:HSl5©#J?*Ll> 
©-C*£ D 3£&C06 (b) K^Ti^CgSMrrSnfflJ 
«ffi7 a»ra«(firtc-i-4/c«>K:«tt««9K:j:or^T 

a»as**©*»* i/t»©r**. 
[0069] l*u o. 

0 3 mA/mm J lgi/J^iSr$)^/c^ gffim©7 
c * y v * ©l^mS & O X fc*«ltett*fc D^cl^o 

[0 0 7 0] HlBCcfcO. S?31i5 2a©±PcAg 
>9*CcJ:£K*fJf 1 0#«j«3*i4©r. ifeteWHl/ 
ffittH^62?8Sffi5 2a*^S*«SI* 
HI 0tcJ:o-CS*f^n^©"C, IB6«a*«|fiJ±-r*. 
Sfc. Agr^ 9^ttp|RS5 2 b, W^a/0:/5 
RtfS i H 7 Onil@7 a^Ctfff t^© 

#«©SM»WiB3ti. ^^©^©i?S4«J^^c 

[007 1 ] H^ffl?»MAftflUii©S i * 

waafpw©*«5 i a. 5 2bt f cmm?*>mM%ffiji 
x^>x, «B^^*©fc»<za»«Ji3W»6ti*WR» 

[ 0 0 7 2 ] m 7 tt**IB©» 3 ©HJ6©Jg»tC<fc 5* 
SWJBfeStBrifciK J£*fJi 1 0©3i®fc:ffi^i 1 1 £ 

^ufc*#*^*y-F7u-A«c«««^b. s/y 
©$Kffi0-c£>£. 

[007 3] C©«fi*»U<«IBr*t. 
-A©v}>F§B6 atc@4© (a) tt^SWJI 1 0 

Ff»7©«*BdB»:^ , ;3-->«Bl 5**»r 
^ e fLt, C©v5>FSB«rS*r 

©jtaa*x^*s/WJ!B8r*-^F-rs. fc/cu, y) 

[0 0 7 4] C©38»©»JB», HWBtCAg*«l»fc 
Jg^CC^ D 5 A * -7 >T 2x 3 >4 ^ 6 CCiSlCC|»± 

"c*4*js*m-rfe©-c*s. -rtttoft, m2(ommo 
jmtamx* Agommmi oosmn i©«sK 

1 lrao^ ^fl§^«aur< £*#£jfi»f-sr* 

1 l©MIS*Cb*>*--;l/&«i:Ag*i4Sa'r#& 
^J&JftAL, Hi»l#lllt>orAg#-Y*>ftLr 
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fc^BKbTitfia. Ag©v^yi/-^ 3 >««Hk:«! 

IMS ft';-**- F*fitt»£LtNr». ^ 
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* [0 07 5] Agv-f^l/-: > 3 ><DttliSfiffi14S^0 
[0 07 6] 

mi] 









sat® 






24B*Rfl 


240B#ffl 


500 B$M 




A* 






1 00% 








Ag 


Ni 




30% 


6 0% 




® 


As 


Ni 




0% 


0% 


0% 



[0 0 7 7] (D«. KWJilO*«A«. ftSKttU ^ 

y^-xstiisfcu ©«. ®w»io*»Ag. &mm& 

Ni. vya->«Ml&U <3>tt. S«l*5Ag, ftS 

^©■^fttt. iSK#S8 5'C. MS* 8 5%. 
Vf = 3. 3V, I f=12mAt*S. 
[0 0 7 8 ] ICTfrtJz'yiC. ®«2 4B#ra-CV-i' 
*- R^RtWI o o%2££-f •&©«:# u ©«. 1/3 
©+»->^*i2 4 OB^mUKi-cy-^*- K*&ttfS£ 
L-Cte^-r. ©ti. 5 0 OBSIHfcLhfcoTfcy- 

[0079] 

[»»©«&*] *»W©»*JR-?r». *«^HM© 
IK6B*«6pffll«SKlSj*>53l&tt. SBdfe^-C&^r. 

r P s ^ f«£«iriBtt£lil*m-J- 

fcfctiNi. Co^>Sb*ll,>50T. &K1£&££L 

[0080] ^/c. a^** hB»»<3fe**j&aTijfie& 
Hit,. sstJfBJDat-r-scitcfco. &*ws<c 

[008 1 ] S§fefc<E>#fe©;ftiC*fU-C&fcR&f 

2S£-f J5£fJI£A giPt^AgiP d©£££ 
[0 082] ^^©ffcfciS^ *cm>:/ 

-SLxm-sm^itLtcm-s. ?yw> \~m*mmvt 
tc. im* » *i&&c «fc o a g £**j*z>&ffl£&HR-? 

[0083]*/:, *l69!rw. S£3fc©i§Bjf^£}#o 



^ 9 *£&c J: o T#&^^©£9ISg±K:©|iK:K8«5 
©m^s*@*^fi£-c#-5©r. «£*©=* 9 y^m^x 

»g©l6]±*5^Jte-C*>5„ *fc> SWJBtCAg*fflt>*: 
*^-Cfc> *©±tC«RR*Brtl(C}BfiJfC**<D-CA» 

>7*S^fiK3ns©-C. »3£S©fifc&fc{Si<**-i. 

20 «ttcoiai±fe?ij»4ac*. 

[oo84]*fc. vrnmrnftmim**: 

» v ywm&s&m+t y - u-a-mwhc 

•TSCiK:«J:«3. ?6Ktt*KAgv^yi/-i/ 3 >* 
ftJSU-r-2, C t*i-C#^Stt©^7l£^gAnf 6ns. 
30 [ 0 0 8 5 ] $ fc. y y 9 7> 9 ^S^SMMBfcS^?- £ 

9 7-M*^^7^T-©*asiD HI LE(cte?ILfr t>J; -5 

[0 08 6] *fc, uv^->mnmm^ir<. m 
«&. xhu^fn. mMzm. mm. m*v>tt Earn 

40 r. »astesi3R^%«i>t.-5fe©-c»»«W£Efei«Q±r 

[01] #3138©— 3l«6©0SStc ±47 9 ^ » 
( a ) 

(b) ttl^H (a) ©A-A8*&KJ:S«Bg*ftBrHig 
[0 2] iaiO»3t«^*«itA:LED9>^©««H 
[0 3] #!63§©-|ISS©^8S{C«l:S*5ilttl631£«a© 

50 (a) tt^F®0 



4-. 



(10) 



17 

(b) itmm (a) (DB-Bmttmzzmmmm 

[04] S«Jicc)«ffi«:«BMi*»ffiLfc«**'r«Bf 
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[0 5] **?B««a*ffitt:feW4XS©«BHa 

< a > ms?y ? *<Dzgii«jg£^-r0 

(b)«Si F2x^-fC^fiR3hfcnfl!«« 10 

<b p fflMMS©' * £ - > <D¥H0 

[0 8] G a N»ffc^«*^<D»^^©«*^r» 
[09] H8©»*3R^*S i y-f*-F8C««l/r« 

(a) tt^ffiH 

(b) &*IU0 (a) C-C«5aftCCJ:S«Kffiia 
[tWOIHW] 20 
1 

1 a f£S££ 

lb GaN/<??yJB 

lc niGaNl 

Id InGaNrS&Jf * 



* 1 e pIA 1 GaNJS 
1 f pIGaNI 

2 nfflijm® 

3 pffldm© 

3 a t—^vZl&'&m 
3 b S*f@ 
4, 5 4 9 

6 y-F^U-A 
6a v£>h§B 

7 Sim-F*^ 
7a nMSffi 
7 b p IMSffi 

nil 



7 c 
7 d 
7 e 
8 
9 

1 0 
1 1 
1 2 
1 3 

1 3 a P§mH 

1 4 ms?^ y *m 

15 i/'j3-> 



[0i ] 



[02] 



/ 



/4 



j 


i 
i 
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